1He was not a spectacular operator. i's work was characterised rather by meticulous care and precision. Speed, for its own sake, was not one of his gods, although he was not slow. Anyone to-day would be proud of the results he achieved.
He was a man of great character; incapable of intrigue; direct and sincere in his words and actions.
My memory of him is kept constantly green, for I pass very frequently the house where he spent his youth, an4 the place where he now lies.
He died in 1920 My interest goes back to the last war and its chest wounds. It was stimulated further in 1925 when, at Sir Thomas Houston's suggestion, I went to Germany in order to learn about the surgical treatment of pulmonary tuberculosis. At that time Ludolf Brauer of Hamburg was a continental authority on this form of treatment, and indeed he was its chief pioneer, having collaborated with Friedrich of K6nigsberg (the Friedrich who is now remembered for his advocacy of "excision" of war wounds) in carrying out a very extensive form of thoracoplasty in 1907.
At the present time almost 70 per cent. of the thoracic surgery done is undertaken for the relief of pulmonary tuberculosis, a manifestation of the disease which is responsible for one-sixth or therabouts of the total number of deaths in the world, and which exacts such a toll in the young between the ages of twenty-five and thirty, and 'again in middle life between forty-five and fifty-five. In Ireland it still stands third among the killing diseases.l In Belfast in 1942 there were 369 deaths due to it. This war has already produced a real increase in all age groups.2 I feel, therefore, that I may be excused if I devote myself to the subject of the surgery of pulmonary tuberculosis, and this may be interpreted as indicating almost entirely surgical pulmonary collapse. It may be that the 'future holds in 'store sfme 'potent che'mottherapeutic agent, and one may be forgiven'ffor 'wish'ful'thinkin'g as to ' this, in 'these days when the sufphonamides have pr`ved S uiseful arid repdrts -of the efficac'y of 'penicilltn are so heartening, but the tubercle bacilus -is a very doughty opponerft and will, I am sure, not readily sucdcumb. Tt 'has causedmtnany disappointments.
Gold, of couirse, has been Itsed enthu'siastically, but -it is of 'low repute 'in Denmark, t'he country in which M4oellga'ard introduced it i'n 1924 in the form of sanodrysgfi.
'Sulphona;mide's indceed have been tri'ed, given by 'intravenous 'drip, 'in 'a series of cases, but without result. 3 HIope wAs-stifred when it was found that a comt'pound '6i styled by its manufacturer "Promin," and chemically the sodium salt of diaminophenylsulphone didextrose sulphonate, proved to be effective in controlling experimentally-produced tubercular infections in guinea-pigs,4 but it has been shown that Promin is a good deal more toxic for man than the guinea-pig, and moreover, produces a severe anemia. It has been tried in pulmonary tuberculosis, given orally,5 and by intravenous drip,6 without appreciable result. Research, of course, is continuing.
It would seem likely, if anything comes of chemotherapy, that it might be expected to produce results in the early and predominantly exudative phase, where as yet tissue destruction and fibrosis have not taken place. It would be unwise to prophesy.
At the present time collapse therapy is the only proven and valuable form of active treatment for the progressive type of pulmonary tuberculosis associated with cavitation. It is true, however, that a number of pneumonectomies7 and lobectomies have been done for massive cavitation not responding to surgical collapse, or for stenosed bronchi due to tuberculous ulceration, but on the whole the results have been disappointing. Some of these extirpations have been carried out because of mistaken diagnosis, the true tubercular nature of the lesion not being recognised beforehand. I have had one such case in which a diagnosis of pulmonary neoplasm was made after a very careful investigation, including numerous sputum examinations, bronchoscopy, and even thorascopy. A thoracotomy was carried out, and even then it seemed certain that the diagnosis of neoplasm was correct. An upper lobectomy was done successfully, and it was only established on examination of the specimen histologically, that the lesion was a tuberculoma. She is alive, well, and at work to-day, five years after the operation.
The outlook for the patient with a cavity and positive sputum is indeed a gloomy one. To illustrate just how gloomy: Clarke8 published in 1934 a paper on Collapse therapy comprises a number of procedures: first and foremost, intrapleural pneumothorax, with its so frequently needed adjunct, closed internal pneumonolysis when pleural adhesions are present; extra pleural pneumothorax, which as now fallen into bad repute after a brilliant beginning; thoracoplasty; operations for interruption of the phrenic nerve, either temporary or permanent; plombage, now comparatively rarely used; and a new-cormer, but really a very old method-cavity drainage (I have included this, as it appears to be mainly preparatory to thoracoplasty).
I propose to deal only with phrenic nerve operations, internal pneumonolysis, and thoracoplasty. Fortunately, I have not been concerned with the decision as to whether collapse therapy in the form of artificial pneumothorax should or should not be instituted, nor, as a rule, as to whether a phrenic nerve should be interrupted, although some consultation is often needed as to how it should be interrupted, as this has an important bearing on subsequent measures, such as thoracoplasty. Consultation about thoracoplasty is usual.
It mig4t interest you at this stage to look back into the history of collapse therapy. It is a far cry to the year 1821, when James Carsonll of Liverpool suggested collapsing the lung for haemoptysis, ana further indicated that the collapse should be by degrees. He even saw the possibility of bilateral collapse. Perhaps it was as well that his suggestions were neglected for sixty-one years, as Lister had not promulgated his antiseptic method until 1865. It was not till 1882 that Forlaninill of Pavia, stimulated by the recorded beneficial results in some cases of spontaneous pneumothorax, laid down the principles of artificial pneumothorax treatment. It was Potain,12 however, who first used a closed pneumothorax for the arrest of pulmonary hemorrhage. John B. Murphy13 of Chicago had apparently realised independently the possibilities of pneumothorax, and published 8 a report in 1898, which stimulated Brauer of Germany; it is to him and to Saugman of Denmark that credit must be given for the dissemination of the principles of the therapy.
It is a curious thing that even to-day the real reasons for the beneficial effect of artificial pneumothorax are not completely understood.
The beneficial effect of artificial pneumothorax on the lung lesion, usually a cavitation, depends on the degree of collapse obtained. The ultimate aim is a selective collapse. Unfortunately, the ideal pneumothorax in which a complete anatomical collapse is achieved is not common, e.g., in 1940, of 163 cases in whom artificial pneumothorax was attempted at the Forster Green Hospital, 73 failed altogether, and only 37, i.e., 22 per cent., had a satisfactory collapse. It is hard to realise that adhesions between lung and chest wall vitiate the effect of pneumothorax to such an extent, and the procedure owes much to the genius of Hans Christian Jacobaus of Stockholm, who devised-the method styled "closed internal pneumonolysis" for the division of such limiting tissue.
Jacobaeus started by inspecting disease processes in the pleural cavity with the cystoscope and, having seen the adhesions, proceeded to work out a method of dividing them. His first paper on the subject was published in 1914, and the technique of the operation and its indications remain to-day much as he described them then. There has, of course, been much improvement i'n the tools, e.g., wider bore cannulae and much improved optical systems.
Jacobawus died, rather suddenly I believe, towards the end of 1937 at the age of 58. I shall never forget his kindness to me in Stockholm. He was an amazing man, full of mental energy. It was delightful to see him try out on himself an apparatus for artificial respiration, which a young engineer had brought for his inspection.
Closed internal pneumonolysis is now regarded all over the world as an extremely valuable adjunct to artificial pneumothorax. Indeed here, it constitutes the major part of the surgical work done at two sanatoria.
THORACOPLASTY.
While the principles of pneumothorax were being evolved, attention was being paid to the thoracic wall, and the first operations of a thoracoplastic type were done by de Cerenville13 of Lausanne, who resected portions of the second and third ribs anteriorly, for apical cavities. Another addition to thoracoplasty has come from Norway, and it is, I think, a most important contribution. It is a procedure called by its chief originator, Carl Semb of Oslo, "extrafascial apicolysis." I heard him speak about it in 1935 at a meeting of the Tuberculosis Association in Oxford, and was so impressed that I went to Oslo that same year to learn more about it. Semb and Professor Holst had been working together to discover a good way of making thoracoplasty a selective operation, taking as model the selective collapse obtainable by a good pneumothorax; and ultimately evolved an apicolysis in which all the suspensory tissue suspending the apex to the vertebral column, plexus, and great vessels was divided. This involved division of bands of Sibson's fascia or Zuckerkandl-Sebileau bands, division of the periosteum of the upper three ribs and their intercostal vessels and nerves. All this is carried out in a plane outside the endothoracic fascia, as frequently the extrapleural plane is involved in a peripleuritis. Semb has shown extremely good results from this procedure, and although it may add considerably to the operating time required for a thoracoplasty, according to the difficulty of the dissection, the risks are not appreciably increased. It does, however, seem to be responsible for a higher incidence of atelectasis than the modern-type thoracoplasty I have described. 20 Semb2l was able to show in a series of 149 cases an operative mortality ofpatient may ultimately arrive at a thoracoplasty via an empyema-a longer and much more perilous journey! Now, collapse therapy, which has for its objective the closure of cavities and conversion of sputum, has achieved these in a varying but fairly large proportion of cases, but unfortunately, the cavity sometimes, in spite of a seemingly perfect artificial pneumothorax or thoracoplasty, is quite uninfluenced or nearly so. It occasionally increases in size: a most baffling problem. Inideed, the "way of a cavity in the lung"21 might well have been added to the four thinigs, the ways of which Solomon said he knew not.
Lynn Eloesser has insisted on the importance of bronchial disease and stenosis in cavity formation and maintenance, the mechanism being that of a one-way valve, air being admitted to the cavity in inspiration, and its egress prevented, or made difficult by the further narrowing of the bronchial lumen occurring during expiration. (That a bronchus lengthens and widens during inspiration, and the reverse in expiration, was shown by Chevalier Jackson.30) These are tension cavities, and Eloesser has secured their closure by establishing external drainage by means of a turned-in skin-flap. Monaldi has done the same by suction drainage through a small tube introduced through the chest wall. It would not seem unreasonable, therefore, to expect, if bronchial drainage were efficient, without valve effect, that cavities would close, particularly when the force of the chest wall pull is eliminated or diminished by the establishment of a good pneumothorax or relaxed by a thoracoplasty.
Some cavities heal, but not many, under the usual bed-rest sanatorium treatment.
There is yet another method of cavity healing as has been shown by Pagel2l epithelialization of its wall from the bronchial mucosa. In other words, it becomes a part of the bronchial system. Such are some of the ways of a cavity.
I RACHEO-BRONCHIAL DISEASE. Within the past few years a great deal of attention has been focussed on tuberculous lesions of the trachea and bronchi, and the importance of such lesions has come to be widely recognised. Alexander3l states that "the recognition of tuberculous bronchitis as a relatively frequent complication of parenchymal pulmonary tuberculosis (approximately 11 per cent.), is probably the most important advance that has been made in the field of tuberculosis during the past decade." The mechanical effect is obstruction by granulation tissue or cedema, and the problem is a major one when a maj-or bronchus is involved. Suspicion as to the presence of such a lesion should be aroused when there is wheezing and more marked cough than one would expect, considering the size of the lung lesion; or when atelectasis is a feature in the X-ray film. It would appear, according to Badger,32 that a fair number of cases of bronchial tuberculosis get well of themselves. Some, but not many, good results are claimed by the topical application of silver nitrate. More depends on the healing of the parenchymal lesions, and when collapse treatment is indicated for these, it has been shown that artificial pneumothorax is harmful. Thoracoplasty has given the best results.33 Pneumonectomy has been done for the major stenoses, with but poor success. It is definitely indicated, however, for the tight undilatable stricture of a main bronchus when there is prolonged toxaemia, due to retention of pulmonary secretion from an.atelectatic fibrotic lung, which may contain cavities and show bronchiestasis. 34 I have had one such case in whom there was a tight fibrous stricture of the main bronchus. Its (liameter was not more than two millimetres. It seemed to be an ideal case for pneumonectomy, but I could get no encouragement from several authorities in London whose advice I sought. A thoracoplasty was done, but she died of a hwemoptysis two years later.
In the diagnosis of these cases the bronchoscope is of paramount importance. Indeed some advocate and actually carry out bronchoscopy on all thoracoplasty patients before operation! Jackson35 used to say, "There are three ways of examining a lung. We may look at it from outside by inspection, palpation, and auscultation; we may look through it by means of X-ray; and we may look at it from inside by means of the bronchoscope."
The bronchoscope is certainly as indispensable to the thoracic surgeon as the cystoscope is to the urologist.
A The present position of the phrenic operation is (1) Either crush or evulsion may be used at the termination of an artificial pneumothorax when it is considered unwise, because of extensive initial disease, to allow the lung to expand fully, in case of reactivation; or again if, after giving up an artificial pneumothorax, a high negative pressure in the pleura suggests that expansion will be incomplete. Here there is risk of pleural effusion. (2) Evulsion may be used as an independent measure in the elderly patient, in whom other measures of collapse are contraindicated. (3) Evulsion is sometimes useful for the relief of intractable cough, dragging pain, or dyspnoea. (4) It is unwise to do anything other than a phrenic crush if a thoracoplasty is likely to be considered later. On the whole, it may be said that phrenic interruption has proved to be a valuable procedure when used with the proper indications.
CLOSED INTERNAI PNEUMONOLYSIS. This is, of course, complementary to artificial pneumothorax in the effort to attain the ideal :-a selective collapse of the diseased part of a lung or lungs. That it has done this reasonably well, I hope to show.
I have made some inquiries as to the number of induced pneumothoraces in which it is required, and have found that the figure may vary from approximately 55 per cent. to 83 per cent. Gullbring of Stockholm has stated that it may be required in 60 per cent. to 81 per cent.
As cavitation is commonly found in the upper lobes of the lungs, so it is that by far the greatest number of adhesions limiting collapse are found in the apical region. The posterior and lateral regions are very common sites of such adhesions, and many are mediastinal. They present themselves in many forms, and vary enormously in extent and length and width. They may be like strings, bands, or webs of simple or complex pattern. The impossible one is the complete symphysis, in which a wide area of lung is "plastered" to the parietal pleura, e.g., the whole apex to the dome.
A great deal of information can be obtained from good X-ray films as to the situation, number, and probable operability of the adhesions. Pneumonolysis is regarded as a major surgical operation, and is carried out as such. It is done under local aniesthesia, with premedication in the form of injection of omnopon-scopalamine, on an operating table giving a good reversed Trendelenburg position. The two-cannulte method is used exclusively, that for the thorascope being introduced through the fifth, sixth, or seventh intercostal space a little behind the situation of the angle of the scapula. The arm, of course, is well forward. In the early part of the work a mid-axillary puncture was used, as recommended by Maurer, but after seeing Gullbring's work, I adopted the posterior puncture. Brock37 uses this site of puncture also. Only in a few occasions has another point of entry been necessary. There has been some controversy as to the relative merits of endothermic and galvano-cautery section of adhesions. I used, at the beginning, the endothermic method of division, but came quickly to the conclusion that cautery section was much the superior, and think that more critical work can be done in safety with it close to the great vessels, and in other awkward places, than with diathermy, which requires pleural anesthesia. I have found, when it has been necessary to enucleate a broad adhesion or adhesion complex from the chest wall, the dissection being done outside the pleura and endothoracic fascia, that this can be accomplished without the aid of diathermy. Maurer makes a special point as to diathermy in this type of adhesion, although for the actual division he uses the galvano-cautery. His diathermy current is a highly-damped coagulating one.
The operation has been relatively easy in some cases, and has been carried out in a quarter of an hour, but in a large number it has been difficult, and in some hazardous, requiring much time and patience. The strait between the Scylla of a perforated lung and the Charybdis of a troublesome or serious haemorrhage is truly sometimes very narrow, and requires careful navigation. It often is impassable.
It is vital to recognise how far peripherally lung tissue extends in an adhesion, division of which is contemplated. It may extend right to the chest wall and its division, by enucleation, only possible by reason of a measure of tenting of the 15 parietal pleura. However, with all its difficulties and hazards, pneumonolysis is a relatively benign procedure.
It has been carried out up till June, 1943, on 395 patients: 376 of them were unilateral cases; 19 were bilateral cases, requiring operation on both sides, so that 414 pneumonolyses were carried out. A few cases had more than one seance, but these have not been counted as additional operations, nor has ',simple thoracoscopy been included.
The results of these operations have been analysed as to the anatomical effect: complete or incomplete, and also as to the functional effect: successful or unsuccessful. They fall into four groups, because some complete anatomical collapses had not a successful functional' result, and some incomplete anatomical collapses had a successful functional result.
(Complete anatomical indicates hilar collapse, all adhesions being divided. Successful functional indicates closure of cavity and sputum conversion.) Number of effusions in brackets.
This shows that 52 per cent. effusions occurred in the unsuccessful complete group, against 17.6 per cent. in the successful complete group.
It will be seen in Table 3 that 95 of the incomplete had a successful functional result, and that 58 had an unsuccessful result. This will be seen to depehd a good deal on the situation of the adhesions remaining undivided. I have shown in Table 4 the incomplete groups, i.e., III and IV, and the position of the remaining adhesions. Comparing the phrenic results in Groups II and IV, the poor result in Group II is probably due to the inherent intrapulmonary factors, e.g., blocked cavity, etc., whereas in Group IV it would seem that the remaining adhesions are the sole bar to a successful result, i.e., an extra-pulmonary cause.
Groups I and III (successful functional): 4 phrenics done between two and a half and three years after operation, when A.P. was abandoned.
COMPLICATIONS.
As to the complications of the operation, the most common was effusion. I have (divided effusions into those that were transient and those that were persistent. Any effusion seen on screening the patient within six weeks of the operation was put down as a complication, provided it was sufficient to cover the dome of the diaphragm. Some cases had small effusions before operation, but I am unable to state just how many. At any rate, there were 88, or 21.3 per cent., which were transient, i.e., not lasting longer than six weeks. Those which remained longer than six weeks were labelled persistent. There were 109 of these, i.e., 26 per cent., and the striking thing, as I have already indicated, is that the incidence was so much higher in the unsuccessful functional groups, 45 per cent. as against 19 per cent. in the successful functional groups, and it was higher actually in the complete anatomical subdivision of unsuccessful result than in the incomplete-52 per cent. against 40 per cent (Table 3) .
A persistent effusion very frequently leads to abandonment of the artificial pneumothorax, because of obliteration of the pleural space. This has happened in 69 cases. It was found possible to continue the A.P. in 37.
Now it is well known that artificial pneumothorax itself is complicated by the occurrence of a considerable number of effusions or benign empyemata, and it does not seem possible to make a clear-cut division between these. 40 Tubercle bacilli can be demonstrated in most-if not all-of them by suitable methods. The frequency of effusion in artificial pneumothorax appears to be in the neighbourhood of 50 per cent., so it would not seem that the incidence of 26 per cent. of persistent effusion is out of the way. Indeed, considering the number of cases in which one sees through the thoracoscope tubercles often in large numbers under the visceral pleura of a diseased lung, it is surprising that complications are not more frequent than they are.
Clifford Hoyle4l has said that the risk of empyema as a complication of adhesion section is far less, in skilled hands, than the risk from this source if adhesions are left untouched, and Eric Jonsson42 of Soderby Hospital, Stockholm, in a study of empyema during pneumothorax, remarks about cauterization of adhesions, that the mortality, when cauterization was done, was considerably less than when it was not done. His explanation is that cauterization yields a better collapse, obviating thereby the spread of infection to the other lung.
In addition to the effusions, other complications were: seven haemorrhagic effusions, one staphylococcal empyema, and one perforation of the lung. None of the haemorrhagic cases was fatal: indeed four are very well from three and a half to ten years later.
The only really serious complications were the lung rupture, as he was a bilateral case, and the pyogenic infection of the pleura. Result of operations-incomplete. Condition fairly good until sixth day-dyspneea, pain, semi-conscious. Air withdrawn continuously-needle-in situ. Died thirteenth day. I have tabulated the unilateral patients (376) in their groups as regards the anatomical and functional results, and have indicated what has happened to them (Table 7) . The gratifying thing to be noted from the above table is that 64.6 per cent. are capable of work-233, or 60 per cent., being actually at work, As to bilateral internal pneumonolysis, 38 of these were done in 19 patients Alive and well, but not working -1
In hospital  ----2 Bilateral cavitation, untreated, carried probably a 95 per cent. mortality over a five-year survey.
Looking back over the results of internal pneumonolysis, it is not too much to claim that the procedure has increased the effectiveness of pneumothorax treatment very considerably, and, moreover, without much risk.
The material I will present to you comprises 78 patients. In 70 thoracoplasty was done because of pulmonary lesions-cavitation irn all but 3, in whom there were infiltrative changes with a positive sputum. The cavity was not demonstrable. Two had cavitation, but a negative sputum. Eight thoracoplasties were done for empyema.
The indications for operation in the pulmonary cases were the accepted cavitation and positive sputum; evidence of productive lesion; mainly unilateral; general condition reasonably good; A.P. failed.
As regards the contralateral lungs, 26 showed no disease; 39 had evidence of disease, but inactive; 5 had some evidence of active disease. a They have been divided into three groups, indicating in a general way the course of the disease:-Good chronic -- 15 or over (Cutler). At first a few total thoracoplasties were done in one stage after the Brauer fashion, but very soon, i.e., from 1933 onwards, the operations were done in stages, usually two, the extent of the resection being determined by the level of the lesion. It was usual to do, in the first stage, removal of the upper four or five ribs, although in some of the total thoracoplasties the lower ribs were done first after Sauerbruch.
Since 1935, I have adopted the type of partial thoracoplasty that has been already indicated as the "modern operation," but have not been removing the transverse processes, except in a few cases obviously requiring the ma,ximum collapse. I have, however, followed the Norwegian practice of dividing the ribs far medial to the tip of the transverse processes after dividing the costo-transverse ligaments. The Semb apicolysis has been used rather cautiously, in view of the excellent results reported following the modern type partial thoracoplasty, in which apicolysis is not done, but of recent years I have been doing much more of it. When apicolysis has not been done, an attempt to delay regeneration of the ribs has been made by treating the rib periosteum with 10 per cent. formalin; earlier, Zenker's solution was used for this purpose. Formalin seems to have a better effect and, at any rate, is not so messy in the wound, although I cannot recall any ill effect on wound healing from the use of Zenker.
The operations in this group of 78 patients have been carried out under general anaesthesia. Up till about three years ago chloroform, with oxygen, was the anaesthetic agent, with which a paravertebral region anaesthesia with novocain was combined. Nitrous oxide I have never liked for thoracoplasty cases, as it causes a much too laboured respiratory action and usually, in order to get reasonable anaesthesia, the oxygen percentage may be too low. Lately, I Intravenous glucose saline has been freely used post-operatively, Only occasionally has blood transfusion been required. Drainage of the wounds has not been done for a number of years, and I have the impression, in spite of adverse comment on its use, that sulphonamide"frosting" of the wound has produced a more kindly healing. There were seven post-operative deaths, and Table 9 shows how they are related to the groups. After operation a h:emolytic streptococcal wound infection (the only serious infection in the series). He died, apparently from a septicaemia.
One other death occurred in the no cavity sputum + group. Phrenic operation had not been done. He was febrile after the operation, in which five ribs were removed. Four days before death, which took place twenty-two days postoperatively, he complained of blurring of vision and some stiffness of the neck. Lumbar puncture yielded only a yellowish C.S.F. He became delirious before (leath. Death was probably due to meningitis. It was not confirmed post-mortem.
On analysing these deaths, it is very remarkable that six of the patients had right-sided operations. Only one was on the left side. It lhas long been known that the operative mortality of right-sided thoracoplasty is higher than left-sided. Many have commented on this; Livingstone, in the Brompton Hospital Reports (1936), states that it is about 50 per cent. higher. The explanation wduld seem to be that the right heart and great veins are more susceptible to altered intrathoracic pressure than the left heart and aorta.
The other remarkable feature is that five of the patients had had phrenic evulsion prior to thoracoplasty. It is probable that the paralysis of the diaphragm played a great part in the production of the atelectasis, which was found post-morten-in three, and in the anoxaemia of another.
A most serious occurrence, after a thoracoplasty operation, is bronchial obstruction by accumulation of secretion. The influence of phrenic interruption on this may be explained in the following way: After a thoracoplasty the bronchial secretion in most cases is increased, some of it, of course, comes from the cavity. If at the same time cough and expectoration are diminished, as they are because of pain, accumulation of secretion occurs, and serious results may follow. The bronchi of both operated and good kings may be so blocked that a fatal asphyxia supervenes-"drowned lung." Obstruction of the main bronchus, or lower lobe bronchus, of the operated side only, causes total or lobar atelectasis respectively. A lesser degree of atelectasis-lobular-arises from obstruction of smaller bronchi. Now, cough and expectoration are produced by forceful expiratory effort, which cannot take place without preceding inspiration. It is this-inspiration-necessarily interfered with by a certain amount of paradoxical movement in the decostalized part of the chest wall, which is further deranged by a paralysed hemi-diaphragm, the result of phrenic interruption.
Post-operative atelectasis is a very difficult condition to recognise in a thoracoplasty patient. It may be suspected on clinical grounds, but it can only be established radiologically. The radiogram shows a uniform density of the -whole of the non-collapsed portion of the lung, with displacement of the heart and mediastinum towards the involved side.
Holst, Semb, and Frimann-Dahl, in their study of atelectasis in thoracoplasty, state that "investigations distinctly show that active mobility of the diaphragm plays an exceedingly important part with regard to the occurrence of post-operative atelectasis in thoracoplasty. Suspended active mobility of the diaphragm increases the danger of atelectasis." They found that phrenicectomy approximately doubled the number of atelectases. They also think that atelectasis has an important relationship to pneumonia: precedes it.
There is no doubt that if a lobe remains atelectatic for any length of time, it is likelv that spread of the tuberculous process will take place in it, and probably fresh cavitation. RESULTS 1 Bacteriology-uncertain. prior to operation, was undoubtedly an important factor too, so that now, if a phrenic operation should be required to make a patient fit for thoracoplasty, one is very careful to see that it is a temporary interruption. Alexander45 has said recently that the most important factor in preventing death as a result of thoracoplasty, is the consistent performance of small operative stages, of not more than two ribs per stage, in the large majority of the cases. This may be somewhat too strict, however, except in the "very poor risk" patient.
Regarding the functional results of thoracoplasty, the effectiveness of the operation is judged by cavity closure and sputum conversion. In the good chronic group, the result has been reasonably good, 81 per cent. (13 in 16) having a satisfactory collapse. In the relapsing chronic, only 51 per cent. (14 in 27) , and in the slipping chronic 37.5 per cent. (6 in 16) showed a satisfactory collapse. Too many have remained unsatisfactory, and this is confirmed by the late tubercular deaths, some of these, however, not occurring for as long as six and seven years. These results are not good enough.
It is difficult often to determine whether a cavity is closed or not, as the thoracoplasty side is so dense that a cavity may be present and is not shown up by the ordinary standard chest technique. It is now realised that more highly penetrative rays must be used, and with a Potter-Bucky diaphragm. Continuation of a positive sputum is always suggestive of an open cavity.
At present careful radiological examination with PotterjBucky technique is carried out after each operative stage, to determine what is happening, so that there should be nothing neglected in the effort to gain a satisfactory result, e.g., it may be seen that a greater amount of rib removal or an anterior stage is required; sometimes a revision posteriorly is needed.
.eAnother difficulty has been that when a thoracoplasty patient leaves hospital, lie or she may not be seen for a long time, quite unlike the A.P. patients, who have to report at short intervals for refills.
There is one gratifying feature about these thoracoplasty results: 53 per cent. of the total is fit for or is at work.
In the preparation of this oration I have been under obligation to many. I would gratefully acknowledge my indebtedness in particular to Dr. Maybin of the Forster Green Hospital. Without her help I simply could not have managed the work. She has spent endless hours in looking up and classifying the cases.
Dr. Lynn, the medical superintendent of the Hospital, has given me much valuable advice, as has also Dr. Clarke, who was formerly its medical superintendent.
I should like to thank also Mr. David Mahaffy of the Royal Victoria Hospital for the very excellent lantern.slides he has made.
In conclusion, I should like to express my thanks to the Committee of the Campbell Memorial Fund for the opportunity they have given me to pay a tribute to the memory of my old and much revered chief. I only wish it had been a better one and more worthy of him. 26
